Mapping hidden resources  by Gross, Michael
Current Biology Vol 17 No 10
R340
areas. But the situation is further 
complicated by the assessment 
of amphibian and reptile numbers 
in abandoned cacao plantations 
at the reserve edge, where the 
decline in numbers appears to be  
much smaller.
The researchers considered 
whether changes in climate 
which have brought warmer 
weather to the reserve along 
with more wet days may have 
had an impact. The researchers 
found a rise of more than 1ºC 
in temperature over the 35-year 
period and a doubling of the 
number of wet days although no 
overall annual increase in rainfall. 
They considered whether these 
conditions changed the leaf litter 
on the forest floor. Nearly all of the 
species the team looked at rely 
on leaf litter to some extent, either 
using it for shelter, or feeding 
on insects that eat the leaves. 
Increasing heat and damp may 
have reduced the persistence of 
leaf litter and changed its physical 
ability to harbour amphibians and 
reptiles.
The study revealed that frog 
numbers drastically declined with 
some species falling by more than 
13 per cent per year between 
1970 and 2005. Sharp declines 
in numbers of two salamander 
species, falling on average more 
than 14 per cent per year, were 
also recorded. Lizards also 
suffered with one species, the 
striped litter skink, down more 
than 10 per cent each year.
The study was published in 
the Proceedings of the National 
Academy of Sciences (online). 
Many of the falls recorded 
elsewhere have been in high, 
mountainous regions and those 
have mostly been driven by the 
spread of fungus. But testing of 
140 individuals of three species 
between June and November 
2006 for the lethal fungus, showed 
no evidence of infection. And 
reptiles are not thought to be 
susceptible to it either.
The researchers compared 
the conditions in the forest with 
those found in the neighbouring 
abandoned cacao plantations. 
And they believe the differing 
litter dynamics in the two habitats 
may explain the different results. 
“Because cacao trees have 
several leaf-flushing events 
each year, litter accumulation is 
greater in cacao plantations than 
it is in old-growth forests,” the 
researchers write. So the impact 
of changing weather conditions 
may have a lesser impact on leaf 
litter in these areas.
And whatever factor or 
combination of factors is affecting 
the amphibians, the researchers 
highlight that declines in pristine 
habitats may be accompanied by 
simultaneous declines in other 
taxa. “Cross-taxa declines have 
been documented elsewhere, yet 
not emphasized,” they write. 
They also point out that many 
other dramatic losses, particularly 
in the neotropics, reported in 
research papers have occurred 
over a matter of weeks or months. 
“In contrast to these sudden 
decline events, we demonstrate 
that community-wide gradual 
declines may occur.”
“It is currently impossible to 
determine how often gradual 
community-wide declines such 
as the one we report here are 
actually occurring, because 
trends such as those we report 
are impossible to detect without 
long-term abundance-based data 
on population densities collected 
using consistent methodologies.”
The authors believe it is 
crucial to extend the study to 
other protected forests, such 
as those in Peru, Ecuador 
and Colombia, to assess the 
populations of amphibians and 
reptiles there. According to the 
Global Amphibian Assessment, 
the largest number of threatened 
species worldwide occur in Latin 
American countries with 209 in 
Colombia, 198 in Mexico and 163 
in Ecuador. On the Caribbean 
islands more than 80 per cent of 
species are threatened and this 
rises to 92 per cent in Haiti.
 Even where amphibian 
populations appear not to be 
in danger, the authors have a 
warning. “Our data indicate that 
even populations of amphibians 
for which specific threats have not 
been identified may nonetheless 
be suffering dramatic decline, 
and that such populations may be 
considered stable because of a 
lack of long-term data, not lack of 
threats.”Finding water is all the more 
important if there is relatively little 
of the precious stuff available, 
and even more so if human users 
and wildlife compete for it. The 
Samburu District in north- central 
Kenya, for instance, counts as arid 
to semi-arid, as it only receives 
between 250 and 500 mm of 
rainfall per year and boasts only 
one permanent river. And water 
quality can be as problematic as 
the quantity. 
In a research project supported 
by the environmental charity 
Earthwatch with up to five 
volunteer teams per year, 
ecologists Alexander Njue and 
Kiplagat Kotut have created a 
detailed map of both permanent 
and temporary water resources 
in this area. Over three years, 
scientists and volunteers used 
Global Positioning System (GPS) 
data together with detailed ground 
observations of water availability 
and quality, seasonal variations, 
and aquatic biodiversity to obtain 
an overview of the water supplies. 
This work has been compiled 
into a new comprehensive 
Geographic Information Systems 
(GIS) database which is now 
available online as an interactive 
map. As computers and computer 
users are still rare in this area, 
Earthwatch scientists are also 
setting up ways of communicating 
the information orally, by 
presentations, workshops, and 
visits to remote communities. 
Furthermore, a ‘task force’ 
of local people was set up, 
who, in collaboration with 
Earthwatch scientists, local 
NGOs, and government offices 
will continuously work to spread 
the information among local 
communities. 
Project leader Alexander Njue 
explains: “We have selected 
individuals from local communities 
(Community Fellows) who have 
participated in data collection and 
A new database on water 
availability in an arid region 
of Kenya is helping both local 
communities and endangered 
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Newspapers were quick to 
highlight south-east Australia’s 
first rain in weeks at the end of 
last month, but the headlines 
in one Melbourne paper 
made things clear: “Rain no 
threat to drought”. Southern 
Australia is suffering its worst 
drought on record after six 
years of insubstantial rainfall, 
but, in a twist that reveals 
the size and diversity of the 
continent and potential climate 
change impacting on a major 
industrialised country for the first 
Southern Australia is suffering 
its worst drought on record as 
northern floodwater pours into an 
arid inland lake site, writes Nigel 
Williams.
Lake ironyScreen insights: A new project charts water resources in the Samburu region of 
 Kenya. (Photo: Alexander Njue/Earthwatch.)time, water has been pouring 
south into one of the world’s 
most spectacular ephemeral 
lakes. The rare event has been 
attracting birds from over a vast 
area to feed on the explosion of 
shrimps and fish that appear in 
the lake from dormant eggs in the 
salt crust, left after the last influx, 
more than three years ago.
But in the Murray-Darling 
basin in south-east Australia, the 
source of much of the country’s 
temperate produce and home to 
the largest sector of its population 
and unique wildlife, the situation is 
verging on disaster.
The prime minister, John 
Howard, warned last month that 
unless there is significant rainfall 
over the coming autumn weeks, 
irrigation will be banned until the 
following autumn to concentrate 
the meagre supplies for drinking 
water. He said the prolonged 
dry spell was “unprecedentedly 
dangerous” for farmers. “It is a 
grim situation, and there is no 
point in pretending to Australia 
otherwise.”
The causes of the current 
drought, which began in 2002 
but has been felt most acutely 
over the past six months, are 
complex. But few scientists 
dispute the part played by 
climate change, which is making 
much of Australia hotter and 
drier. Environmentalists point 
to the increasing frequency and been trained as para-ecologists. 
They will be able to access the 
GIS database from the Earthwatch 
facility at Wamba (in Samburu), 
and pass on the information to 
their communities.”
As 80 per cent of diseases 
diagnosed in this area are 
waterborne infections, experts 
hope that the availability of this 
information will substantially 
improve public health. “I hope 
that this information will help 
people, including wildlife herders 
who travel with their livestock, 
to find and choose cleaner water 
sources,” said Philip Leitore, 
from Wamba Mission Hospital in 
Samburu.
The map is also set to mitigate 
conflicts between human and 
wildlife populations. Even though 
the wild animals don’t read 
maps, humans can strive to avoid 
the damaging concentration 
of livestock and wildlife at the 
same watering points during the 
dry season. Thereby, they can 
minimise the degradation of the 
soil and vegetation around these 
sites, as well as unnecessary 
deterioration of the water quality. 
Traditionally, the Samburu 
people have led a nomadic 
lifestyle in coexistence with a 
wide variety of species including 
elephants, lions, giraffes, Somali 
ostriches, cheetahs, and leopards. 
Due to rapid population growth in Kenya over the last few decades, 
and the change from a nomadic 
lifestyle to communally owned 
ranches, wildlife in the Samburu 
District is under threat from 
deforestation, land degradation, 
overgrazing by livestock, and 
unsustainable water use. 
Alexander Njue, who is 
also involved in a separate 
Earthwatch- sponsored project 
studying the wildlife habitats in 
this area, hopes that wildlife can 
also benefit from an improved 
management of the scarce water 
resources. 
“The rare Grevy’s Zebra 
is especially threatened by 
diminishing water resources,” Njue 
said. “The lactating female has to 
stay close to a source of water. 
If there are only a limited number 
of watering points, all animals, 
including predators, will tend to 
aggregate near these points. The 
increased mortality among the 
Grevy Zebra young may be partly 
due to increased predation at 
these watering points.”
Moreover, the scarcity of water 
may lead to habitat degradation. 
With the Wildlife Habitats Project, 
Njue hopes to address issues 
related to habitat degradation 
over the next three years.
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